Manipulating mouse telomeres: models of tumorigenesis and aging.
Telomeres are capping structures at the ends of chromosomes, composed of a repetitive DNA sequence and associated proteins. Both a minimal length of telomeric repeats and telomere-associated binding proteins are necessary for proper telomere function. Functional telomeres are essential for maintaining the integrity and stability of eukaryotic genomes. The capping structure enables cells to distinguish chromosome ends from double strand breaks (DSBs) in the genome. Uncapped chromosome ends are at great risk for degradation, recombination, or chromosome fusion by cellular DNA repair systems. Dysfunctional telomeres have been proposed to contribute to tumorigenesis and some aging phenotypes. The analysis of mice deficient in telomerase activity and other telomere-associated proteins has allowed the roles of dysfunctional telomeres in tumorigenesis and aging to be directly tested. Here we will focus on the analysis of different mouse models disrupted for proteins that are important for telomere functions and discuss known and proposed consequences of telomere dysfunction in tumorigenesis and aging.